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Tn the claims : 

1 . (cuireiidy amended) A method for controlling a transmission rate of packets in response to a 
calculated drop probal»Hty of the packets at a queue in a receiving node includes the steps of: 

systematically calculating a weight for determiniDg a weighted moving average fiiUness of 

the queue in a node; 

calculating the weighted moving average; 

determining an average queue size based upon the weighted moving average; and 
evaluating a control function using the average queue size, the control fimction defining a 
drop behavior of packets at the node for a range of average queue sizes as defined by a 
congestion control process executing at the node to determine the drop probability with regard to 
the average queue ci. . th^ mntrol fir ^r t^"" ^'^^^ ^ ^'^^^"^ ^^^^^ '^^^"^ ^^'^^ 
range of ^i^^ "^'-r^-- r f..ne sire flnd a second sepmem w^ich defines overload 
^ ppr^tinn for the ^-^-fr T'^^^ ^ V^'"'^" "''^^ ^ IPayjmnm value which Ues 

fii iTside a queue law fimr tinn defined for the qugie; and 

controlling the sending rate of the packets by feeding the calculated drop probability back 

to the sendert 

a uluiimtU.illy .ilriilntinjr t h r n nn t rnl fiinrtiT '<"""fl ^pt^tinn 

2. (original) The method according to claim 1, wherein systematically calculating a weight 
comprises: 

detennimng a sampling period for measuring the queue size; 

determining a time period for which samples significantly contribute to the average queue 
size; and 

determining the weight based upon the sampling period and the time period. 

3. (currently amended) The method of claim 1, wherein evaluating a control fUnction comprises: 

detennining a the queue law fimction based upon predetermined system parameter^; and 
determining the control fimction based upon the queue lasi fimction. 
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4. (previousfy Fesented) The method according to claim 3 wherein deteimining the control 
fimction ftirther comprises: 

selecting a queue policy; 

detenniniog a threshold vahie based upon the selected queue poUcy; 

determining a maximmn point based upon the threshold value, ^vherein the maximum point 

is outside of the queue fimction; 

selecting the control function such that when the control fimction is evaluated a point 

passes through the maximuni point 

5. (original) The method according to claim 4 wherein the queue policy is a delay conservative 

policy and wherein determining a threshold vahie comprises: 
determining a maximum value for the average queue size. 

6. (original) The method accordmg to claim 4 wherein the queue policy is a drop conservative 
policy and wherein determining a threshold value comprises: 

determining a maximum vahie for the drop probability. 

7. (currently amended) A method for reducing osciUations in queue size in a link using a 
congestion control process that operates in a TCP enviromnent, the method comprising: 

determining a queue law function defining an average queue size for a link based at least 
upon a drop probability characteristic of the congestion control process 

defining a control fimction for the queue which identifies a drop probability of the 
congestion control process across a range of average queue sizes the control fimction having a 
fl,,t c ^^nt which defines ^-r^*^ o perational range of the averape queue si7.e and a second 
.^.^ ^t,;rh H^fines Qver^^^i^ n p^ratinr. for tht. average Queue si7e wherein the first segment 
? maximum valu? which lies on t.side the queue law fimction; and 

dropping packets firom the queue at a packet drop rate defined at a point of intersection 
for the control fimction and tibie queue law fimctionr«Bidr 

r rdrfinin c th r rnr t-"' ^j'"^--"^ vnri i Min pnbita in timo during optamtion . 
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8. (original) The method according to claim 7, wherein the step of defining the control function, 
the control fimction is fUrther defined as a fiinction having no discontinuhies. 

9. (previously presented) The method according to claim 7. whereux the control function is 
piecewise linear. 

10. (currently amended) A method for increasing utilization of a link capable of receiving a 
number of flows into a buffer, the link residing in a TCP network, the link having a congestion 
control module which drops packets to avoid buffer overflow, the method comprising: 

determimng a quality representative of a capacity for the link; 

calculating a quantity representative of the throughput for the link; 

determining the utilisation based on the capacity of the link, the throughput of the Unk, the 
nmnbers of flows and a packet drop prx»babifity calculated based on an average queue size and 
control fiinction associated with a congestion control process of the Imk; 

automatically adjusting the packet drop probability to maintain a desired utilizaUon of the 
link in accordance with a corttrol fimctio n having a first segment which define^ e>cpecte d 
. p^^nn.1 range of *^'^ nu^e n^r .Tifl . '■pronri sepmnit which defines Qveripad 

^r r^tio. fnr the av« >»r T-'^-- >vhpn.in the first segment has . maximum vf»ln^ which lies 
rt..tsirfe A ouq i< ^ law fiinctio n H^fined for the aueu^-aftd 

i LL ol L ul uLii thr rnnt r nl tm i a i ui i at puii.l ■ 1 1r rtr d b nno.1 ut IcoDt in port, up on 

mput data coaocming traffic charaotcnotic a. 

1 1 . (cunenfly amended) A method for execution of a congestion control process in server having 
a queue which resides in a network wherein each data transmission from a sender to a receiver is 
sent at a transmission rate and the data transmission is acknowledged by the receiver, wherein if 
the data transmission is not acknowledged, the sender reduces the transmission rate, the method 
comprising: 

ascertaining a network fiinction which defines an average queue size of the queue based 
upon a server drop rate; 
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detennining a control function for the server 



which defines a given server drop rate for a 



^ge of average queue s^es for a given congestion control ,.oc^s.Mco,^6iMm^^M^ 

r, . Inrh rtrfin- --p--^ -P^-tio^ r^n.t Mthe T'^^r^ H^.^-^ ^"^ , s^nd 

nvPTlnad opera rion fr.r the flv^ape queue ^^liereln the fir^t segment 
. ^.vimunn va J»- -'^"^ ^^"^ ^"tsidp n n.inie, law function defined for the queue; 

calculating an equilibrimn point based upon the intersection of the network fbnction and 

control function; 

setting the drop rate of the server to the equihbrium point; and 

.,JaLiii.umj.|1 .nlfiinntinni | ' ' ' tr>nx . dhu. L J. at l u. ,1 in nrt . upon 

input dam conccin in c traffio charac?tcn3tiC9 . 

12. (currenUy amended) An apparatus for controlling atransmission rate of packets issued by a 
sender in response to a calculated drop probabiUty, the apparatus comprising: 

a buffer for receiving data into a node, the buffer fornring a queue; 

a weight module for systematically calculating a weight for determining a weighted 
moving average of the queue in a node; 

a queue estimator for calculating the weighted moving average based on the weight and 
the received data in the queue and determining an average queue size based upon the weighted 
moving average; 

a processor for evaluating a control flmction using the average queue size to determine the 
drop nl 1 .1 lilir, thr r ^ - ^^^'^ ^^^^ '"^'^ "^^^^^"""^ 

.verac. ^ ""^""^ ^^"^ "^^"^^^"^ 

^r.... q a«oe sizr ^^'^r. th. first moment has a maximum v^ lne ..hirh H es outside a queue 

fi.„^nn define d for tlie aueue ^ d f oi u ul L u lotin ct h u tu ii iiul fa n tll 1 pnint^ in t ime 

.sde^ted ^, u LlLu^li u p .... npn n i np ut d. u x Lu n LLi..lni^ I. .(Tlr rhimrtori^cs; and 

a feedback mechanism for forwarding the deteranned drop probabifity to the sender to 



control the sender's transmission a 



f packets such that a desired drop probability is attained. 



13. (original) The apparams according to claim 12. wherein the weight module: 
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detennines the weight by first accessing a sampliBg period for measuring the queue size 
and a time period for which sanq,les significantly contribute to the average queue size. 

14 (currently amended) The apparatus according to claim 12. fiirther comprising: 

a configuration module for determining e ihe queue fimction based upon predetermmed 
system parameters and detennining the control function based upon the queue fimction. 

15 (currently amended) An apparatus for reducing oscillations in queue size in a link using a 
congestion control process that opo^tes in a TCP enviromncnt, the mea^ a^^ 

comprising: 

a queue law module for detennining a queue law fimction based on system parameters, the 
queue law fimction defining the average queue size for a link based at least upon a drop 
probability of the congestion control process; 

a control fimction module defining a control fimction which defines the drop probability of 
the congestion control process for a range of average queue sizes, th. rontrnl fim(^OTl having a 

fi,^ ^.-^.y, ..fin.. .vT..ctei1 11 1 rnnrn of tho ^v^r^?- a Second 

A^.^ .v.rlnp»i or- Tr- ^^^^^ 

h,, , ..In. wTiich Ues n.itside a queue law fimrtinn defined for the qyeue m ^^ed^^ 

Uxc 0UUL. 1 f ui i cLi O T. m pnint. in ti me ^d colu l b a ocd, at Iru^ l iu upun Inr u t data con c c min c 
tniffic choFaacristics ; 

a processor fi>r dropping packets from the queue based upon a packet drop rate defined at 
a point of intersection of the control fimction and the queue law fimction. 

16. (currently amended) An apparatus for reducing oscillations in queue size in a link using a 
congestion control process that operates in a TCP environment, the apparatus comprising: 

a configuration module for automatically detennining control fimction configuration 
parameters based upon traffic characteristics; 

a conliol fimction module receiving the control fimction configuration parameters which 
define a control fimction representing a range of packet drop probabiUties across a range of queue 
sizes using the congestion control process and receiving an estimated queue size, the estimated 
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queue size used in conjunction with the de&ied control fimction to determine a drop probahiUty, 
the control fonrtioTi having a fin^ segme n t which defines expected operation^ range of the 
avara ^e queue size and a se c^nnri se pmeot which define s overload operation for the averape quaie 
ciTft, whftfftin the first set yn'^'^t Iiaq a maximum val >ie which Ues outside a queue law function 
Hftfined for the Queue nn rt r r d nfininc th r r nnt rnl fiir^t-"" r"^'"^" ^'""^ " . ninctGd hajod. at l e ast 
in part, upon input data oonceming trafiSo charactoristics ; and 

a processor for dropping packets fixtm the queue based upon a packet drop rate selected 
m accordance with the drop probability, wherein the packet drop rate is automatically updated in 
response to changing trafSc characteristics. 

17. (cunently amended) A computer program product for controlling a transmission rate of 
packets issued by a sender in response to a calculated drop probability, wherein the computer 
program product has computer code on a computer readable medimn, the computer code 
con^rising: 

computer code for systematicaUy calculating a weight for determining a weighted moving 

avn^age of a queue in a node; 

computer code for calculating the wdgbted moving average; 

computer code for determining an average queue aze based upon the wdghled moving 
average; 

computer code for evaluating a control fUnction based on a congestion control process 
executing at the node, the control flmctipn defining a range of drop probabilities for a range of 
avwage queue sizes responshre to the congestion control process using the average queue size to 
determine the drop f^hahility , the control fiincti on having a first segment which defines expected 
operational ranee of the average queu e size and a second segment which defines overload 
operation for the average queue size, wherein the fir st segment has a maximum vglue -wdiich liej 
outside a queue law fimction defined for the queue: 

oomputcr code for recalculating the control fimction at points in time oclGctcd based, at 
least in part, upon input data coaooming traffic oharoctcristics ; and 
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computer code providing a ftedback mechanism for forwarding the detOTiined drop 
probability to the sender to control the sender's transmission of packets such that a desired drop 
probability is attained. 

18. (original) The computer program product according to claim 1 7, wherein the computer code 
for systematically calculating a weight comprises: 

computer code for detennining a sampling period for measuring the quaie size; 
computer code for determining a time period for which samples wgnificantly contribute to 

the average queue size; and 

computer code for determining the wdght based upon the sampling period and the time 

period, 

19. (currenfly amended) The computer program product according to daim 17, wherein the 
computer code for determining a control fonction comprises: 

computer code for determining a the queue fonction based upon predetermined system 

parameters; and 

computer code for detennixiing the control fonction based upon the queue fonction. 

20. (original) The computer program product according to claim 19 wherein the computer code 
for detOTTiining the control fonction forther comprises; 

computM- code for sdecting a queue policy* 

computer code for detemaining a threshold value based upon the selected queue policy 
computer code for determining a maximum point based upon the threshold value, wherein the 
maximum point is outside of the queue fonction computer code for selecting the control fonction 
such that when the control function is evaluated a point passes through the maximum point, 

21. (previously presented) The computer program product accordbg to claim 20 wherein the 
queue policy is a delay conservative policy and wherdn the computer code for determining a 
threshold value comprises: 

computer code for determining a maximum value for the average queue size. 
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22. (previously presented) Tte computer program produtt according to daim 20 wherein the 
queue poficy is a drop conservative poUcy and wherein the computer code for determining a 

threshold value comprises: 

computer code for determining a maximum value for the drop probability. 

23. (currently amended) A computer program product for reducing oscillations in queue size in a 
node usmg a congestion control process that operates in a TCP environment, wherein the 
computer program product has computer code on a computer readable medium, the computer 
code compri^ng: 

computer code for determining a queue law fiinction defining a range of packet drop 
probabilities across a range of queue sizes using the congestion control process; 

computer code for defining a control fiinction which defines a drop probabiUty for a range 
of average queue sizes, t ^^ mntrol fimc ti nn having a first segment which defines expected 
o perational TtmP^ the average gneue size and a second segment which define^ overload . 
nperatioTi for th^ ».v^ pe Queue therein the first segment has a maximum value which lies 
nntride the ouene, law fimction u ud furtlicr for redefining the cont io l funotion at points in time 
sel e cted based ; at least in- part, upon input data conccmins trafBc ohamGtcristic s;_and 

computer code for selecring a packet drop rate equal in response to the packet drop 
probability defined at a point of intersection of the control fimction and the queue law fimction. 

24. (original) The computer program product according to claim 23, wherdn the computer code 
for defining the control fimction, the coiitrol fimction is fiirther defined as a fimction having no 
discontinuities. 

25. (original) The computer program product according to claim 23, wherein the fimction is 
piecewise linear. 

26. (currently amended) A computer program product for mcreasing vrtilization of a link c^ble 
of receiving a number of flows mto a buffer, the link residing in a TCP network, the link having a 



PAGE 12/15 ' RCVD AT 11/10/2004 2:11:32 PM [Eastern Standard rune]* SVR:USPT0{FXIV-1^^ 



04-Nov-IO 01:34pni FroorSteubing.McGuiness & Manaras LLP 978 264 9119 T-275 P. 013/015 F-717 



Serial No. 09/578.564 



^ 10 - Art Unit: 2665 



congestion control module which drops packets to avoid buffer overflow according to a 
congestion control process, wherein the computer program product has computer code on a 
computer readable medium, the computer code compriang: 

computer code for determining a quantity representative of a capacity for the link; 

computer code for calculating a quantity representative of the throughput for the link; 

computer code for determining the utilization based on the capacity of die link, 

the throughput the link, the number of flows and a packet drop probability associated with 

the congestion control process; and 

computer code for automaticaUy adjusting the packet drop probabiKty in accordance with 
a control fimction to maintain a desired utilization of the link, the.control fiinctiQH ha;vinR » ^rst 
se gment which defines expected ooeration e l ranee of the average queue size and a second 
sepment whir >- Hpfin^^ overload o peratiop f^r thft avprapa queue size, whrrein the first segment 
has a maximum value which lies outsid e a queue law fimction defined for the queuee aad 

Qomp ut cr oodc f o r rr n n lm'fl*'"!; «»"*r"l fimrtinTi nt pnintia in tima sdcotcd based at 
least in port, upon input data concerning tmffio charact ^saes. 

27. (currently amended) A computcar product for executing a congestion control process in a 
server having a queue which resides in a networic wherein each data transmission from a sender to 
a recdver is sent ai a transmission rate and the data transmission is acknowledged by the receiver, 
wherein if the data transmission is not acknowledged the sender reduces the transmission rate, 
wherdn the computer program product has computer code on a computer readable medium, the 

computer code comprising: 

computer code for ascertaining a network fimction which defines an average queue size of 
the queue based upon a range of server drop rates for the congestion control process; 

computer code for determining a control fimction for the server v^*ich defines an average 
queue size based upon a range of given server drop rates, the control fimction having a first 
sepment which defines exnected operati onal range of the average queue size and a secQn^ 
segment whirh defines over load o peration fi^r average queue size, wherein the first segment 
has a maximum value which lies outside the network functi_Qa; 
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computer code for calculating an equiU-brium point based upon the intersection of the 
networic fimction and control fimctionrffi^ 

Lumpiitcrnri. 1i H i . , r '^"■ l ' ^ ■libriiiTn rnint. j^ 

a .. o . aa u .c mth a cou Uu l fu aL do o , nnH f o r ,u u il . uU Ll ua thr rnnt r n l fuu L a u u a l p nlntr in t imo 
aeteotcd based, at lea^t in port, upon Input data conw i nug U'^c rhnrnrtori iti r'^. 
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Applicants have made a diligent eflfoit to place the claims in con(fition for allowance. 



However, should there remain unresolved issues that require adverse action, it is respectfully 
requesteci that the Examiner telephone Hohnes W. Anderson, AppUcants' Attorney at 978-264- 
6664 so that such issues may be resolved as expeditiously as possible. 

For these reasons, and in view of the above amendments, this application is now 
considered to be in condition for allowance and such action is earnestly solicited. 



Respectfully Submitted, 





Date 



Hohnes W. Anderson, Reg. No. 37,272 
Attorney/Agent for Applicaxit(s) 
Steubing McGuimiess & Manaras LLP 
125 Nagog Paris: Drive 
Acton, MA 01720 
(978) 264-6664 



Docket No. 2204/A05 120-187 
Dd: 12/03/04 
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